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AMENDMENTS TO THE CLAIMS 

1 . (Original) A method of numerical analysis of a simulation of a physical system, 
the physical system being describable by field equations in which a parameter is identifiable as a 
one-form and solving for a field equation corresponding to the parameter results in a singular 
differential operation, the method comprising: 

directly solving the field equations modified by addition of a dummy field by 
numerical analysis, and 

outputting at least one parameter relating to a physical property of the system. 

2. (Original) An apparatus for numerical analysis of a simulation of a physical 
system, the physical system being describable by field equations in which a parameter is 
identifiable as a one-form and solving for a field equation corresponding to the parameter results 
in a singular differential operation, the apparatus comprising: 

means for solving by numerical analysis a modification of the field equations, the 
modification being an addition of a dummy field, and 

means for outputting at least one parameter relating to a physical property of the 

system. 

3. (Cancelled) 

4. (Cancelled) 

5. (Cancelled) 

6. (Original) A program storage device readable by a machine and encoding a 
program of instructions for executing a method of numerically analyzing a simulation of a 
physical system, the physical system being describable by field equations in which a parameter is 
identifiable as a one-form and solving for a field equation corresponding to the parameter results 
in a singular differential operation, the method comprising: 

directly solving the field equations modified by addition of a dummy field by 
numerical analysis, and 

outputting at least one parameter relating to a physical property of the system. 

7. (Cancelled) 

8. (Original) A computer program product for numerical analysis of a simulation of a 
physical system, the physical system being describable by field equations in which a parameter is 
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identifiable as a one-form and solving for a field equation corresponding to the parameter results 
in a singular differential operation, the computer program product comprising: 

code for solving the field equations modified by addition of a dummy field by 
numerical analysis, and 

code for outputting at least one parameter relating to a physical property of the 

system. 

9. (Original) A computer program product for numerical analysis of a simulation of a 
physical system, the physical system being describable by Maxwell's field equations of which the 
following is a representation: 



B = VxA 
where 

J = J(E,B,t) 
p = p(E,B 9 t) 

the computer program product comprising: 

code for solving the field equations modified by addition of a dummy field 
by numerical analysis, and 

code for outputting at least one parameter relating to a physical property of 
the system. 

10. (Original) A method of numerical analysis of a simulation of a physical system, 
comprising: transmitting from a near location a description of the physical system to a remote 
location where a processing engine carries out a method of numerically analyzing a simulation of 
a physical system, the physical system being describable by field equations in which a parameter 
is identifiable as a one-form and solving for a field equation corresponding to the parameter 
results in a singular differential operation, the method comprising: 




V ./4 = 0 
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receiving at a near location at least one physical parameter related to the physical 

system; 

directly solving the field equations modified by addition of a dummy field by 
numerical analysis; and 

outputting at least one parameter relating to a physical property of the system. 

1 1 . (Original) An apparatus for numerical analysis of a simulation of a physical 
system, the physical system being describable by field equations in which a parameter is 
identifiable as a one-form and solving for a field equation corresponding to the parameter results 
in a singular differential operation, the apparatus comprising: 

a solving component for solving by numerical analysis a modification of the field 
equations, the modification being an addition of a dummy field; and 

an outputting component for outputting at least one parameter relating to a 
physical property of the system. 

12. (Original) An apparatus for numerical analysis of a simulation of a physical 
system, the physical system being describable by Maxwell's field equations of which the 
following is a representation: 



Vx 



-VxA 



= J-£ — 

dt 



VA = 0 

dt 

B = VxA 
where 

J = J(E,B,t) 
p = p{E,B,t) 
the apparatus comprising: 

a solving component for directly solving the field equations modified by 
addition of a dummy field by numerical analysis; and 



-5- 



Appl. No. 
Filed 



10/630,439 
July 29, 2003 



an outputting component for outputting at least one parameter relating to a 
physical property of the system. 
1 3 . (Original) A apparatus according to claim 1 2, wherein the modified field 
equations are given by: 



\ 



Vx — VxA 



-rVy -J-e — 
' 1 dt 



VV + — + 



6A dVz) 



V 



dt dt J 



-V(eVV)=p 



dt J dt 



B = V x (A + Vx) where i represents the dummy field and y is non-zero. 
14-16. (Cancelled) 
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